Regulation of alternative replication bypass pathways at stalled replication forks and its effects on genome stability: a yeast model.
Replication-blocking lesions result in increased genomic instability by stalling replication forks. Eukaryotic cells appear to have evolved several surveillance and repair/bypass mechanisms to ensure that replication can be resumed at these stalled forks. In the yeast Saccharomyces cerevisiae, the helicases Srs2 and Sgs1 appear to play a role in controlling the processing and stabilization of stalled replication forks. These proteins appear to be tightly regulated throughout the cell cycle and play a direct role in DNA-damage checkpoints. This allows the cells to determine the best mechanism to reestablish replication at the stalled fork: by shuttling the lesion into the RAD6-dependent pathway that can lead to error-free or error-prone bypass; or by using homologous recombination. Under conditions where both the RAD6-dependent pathway and recombination are disabled, the cells can bypass the lesion using a novel damage avoidance mechanism that is controlled by Mgs1. Replication fork bypass processes appear to be highly conserved within eukaryotes, with homologs for SGS1 and MGS1 found in both Schizosaccharomyces pombe and mammalian cells.